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Presenta)on	
  Summary	
  
•  Mercury	
  in	
  the	
  environment	
  and	
  in	
  fish	
  )ssues	
  

•  Types	
  of	
  mercury	
  analyses	
  

•  Mercury	
  specia)on	
  in	
  fish	
  )ssue	
  with	
  a	
  DMA	
  

•  Results	
  

•  Applica)ons	
  of	
  the	
  method	
  



Biogeochemical	
  cycling	
  of	
  Hg	
  in	
  the	
  environment.	
  Adapted	
  from	
  Fitzgerald	
  
et	
  al.	
  2007.	
  



MeHg	
   Hg(II)	
  + =	
   Total	
  Hg	
  



Total	
  Hg	
  	
  
•  Total	
  Hg	
  with	
  a	
  direct	
  mercury	
  analyzer	
  

–  EPA	
  method	
  7473	
  -­‐	
  Thermal	
  Decomposi)on,	
  
Amalgama)on,	
  and	
  Atomic	
  Absorp)on	
  
Spectrophotometry	
  

– No	
  sample	
  pretreatment	
  

–  Rela)vely	
  low	
  cost	
  

–  Rapid	
  



hUp://www.milestonesci.com/direct-­‐mercury-­‐analyzer/dma80-­‐
principles.html	
  



Hg	
  Specia)on	
  
•  HPLC-­‐ICPMS	
  
•  Hg-­‐thiourea	
  complex	
  LC-­‐CVAFS	
  
•  GC-­‐CVAFS	
  
•  Direct	
  mercury	
  analyzer	
  
– Chemical	
  diges)on	
  
–  Isola)ng	
  MeHg	
  from	
  forms	
  of	
  Hg(II)	
  with	
  an	
  
organic	
  solvent	
  

–  	
  Back	
  extrac)on	
  MeHg	
  into	
  aqueous	
  solu)on	
  
– Total	
  Hg	
  analysis	
  



MeHg	
  

Hg(II)	
  

MeHg	
  MeHg	
  



MeHg	
  

Hg(II)	
  

Total	
  Hg	
  =	
  MeHg	
  +	
  Hg(II)	
  



Previous	
  DMA	
  Hg	
  Specia)on	
  

•  Poor	
  recovery	
  of	
  MeHg	
  from	
  liver	
  )ssue	
  

•  Hazardous	
  and/or	
  rela)vely	
  large	
  quan))es	
  of	
  
chemicals	
  	
  

•  Expensive/specialized	
  laboratory	
  equipment	
  

•  No	
  comparison	
  with	
  an	
  established	
  technique	
  



Objec)ves	
  

•  Develop	
  a	
  rapid	
  and	
  low-­‐cost	
  method	
  for	
  Hg	
  
specia)on	
  analysis	
  in	
  fish	
  )ssue	
  using	
  a	
  
DMA-­‐80	
  

•  Reduce	
  the	
  volumes	
  and	
  types	
  of	
  hazardous	
  
chemicals	
  used	
  

•  Simplified	
  method	
  
•  Compare	
  Hg	
  specia)on	
  data	
  from	
  the	
  DMA-­‐80	
  
method	
  to	
  specia)on	
  data	
  from	
  an	
  
established	
  technique	
  





QA/QC	
  

•  Known	
  addi)ons	
  (10,	
  20,	
  100,	
  and	
  1000	
  ng)	
  
– 92%	
  recovery	
  

•  DOLT-­‐4	
  (THg	
  2.58	
  µg/g	
  and	
  MeHg	
  1.33	
  µg/g)	
  
– Mean	
  recovery	
  of	
  Hg(II)	
  

•  99	
  ±	
  5%	
  
– Mean	
  recovery	
  of	
  MeHg	
  

•  100	
  ±	
  5%	
  



Naturally	
  Contaminated	
  Fish	
  Tissues	
  

•  Arc)c	
  char	
  (Salvelinus	
  alpinus)	
  
•  Channel	
  cajish	
  (Ictalurus	
  punctatus)	
  
•  Bowfin	
  (Amia	
  calva)	
  
•  Largemouth	
  bass	
  (Micropterus	
  salmoides)	
  
•  SpoUed	
  gar	
  (Lepisosteus	
  oculatus)	
  



Barst	
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  2013.	
  	
  Environmental	
  Toxicology	
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  Chemistry	
  



SpoUed	
  gar	
  livers	
  

Barst	
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  2013.	
  	
  Environmental	
  Toxicology	
  and	
  Chemistry	
  



Varia)on	
  in	
  total	
  Hg	
  and	
  Hg(II)	
  analyses	
  leads	
  to	
  
inaccurate	
  calcula)on	
  of	
  MeHg	
  

Barst	
  et	
  al.	
  2013.	
  	
  Environmental	
  Toxicology	
  and	
  Chemistry	
  



Applica)ons	
  

•  Hg	
  food	
  web	
  studies	
  

•  Hg	
  ecotoxicology	
  
studies	
  

•  Hg	
  metabolism	
  studies	
  

Hg	
  


